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providing a semiconductor film on an insulating surface; 
providing at l^ast part of the semiconductor film with a 
catalyst metals-containing material; 

crystallizing said \ semiconductor film in a way that 
causes said catalyst metal to\ diffuse through the semiconductor 
film and function to promote a crystallization of a material of the 
semiconductor f Uni- 
forming a gettering I layer in contact with said 
semiconductor film after the crystallization, said gettering layer 
including phosphorous; and 

thermally annealing Solid semiconductor film and said 
gettering layer at a temperature {not lower than 500 °C in order to 



getter the catalyst metal in sai 
gettering layer. 



d semiconductor film using said 



27. A method according to claim 26 wherein said 
semiconductor device is a photoelectric conversion device. 



28. A method accordi: 
thermally annealing is continued 



ijLg to claim 26 wherein said 
or 1-4 hours. 



29. A method according to claim 26 wherein said 



gettering layer comprises a phosph 
phosphorous at a concentration of 



orous* silicate glass containing 
1 to 30 wt%. 



V 
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30. A method! according to claim 26 wherein said 
gettering layer comprises silicon containing phosphorous at a 
concentration of 0.1 to 14 wt%. 



31. A method according to claim 26 wherein said thermal 
annealing is conducted at a temperature not higher than 800°C. 



A method according to claim wherein said catalyst 
metal is selected from/the group consisting of Ni, Fe, Co, Ru, Rh,- 
Pd, Os, Ir, Pt, Cu afad Au. 

t - ■ l i 

A method according to claim ^6 further comprising a 




$7* 




step of removing said gettering layer after the gettering. 





34 . A method of manufacturing a semiconductor device 
comprising : 

providing a substantial!/^ intrinsic semiconductor film on 
an insulating surface, said semiconductor film comprising silicon 
'doped with boron at a concentration of 0.001 - 0.1 atm%; 

providing at least ya part of said semiconductor film with 
a catalyst metal-containing material; 

crystallizing sraid semiconductor film in a way that 
causes said catalyst metal to diffuse through the semiconductor 
film and functions /to promote a crystallization of said 
semiconductor film; 





h 



forming a gettering layer in contact with said 
semiconductor film after the crystallization, said gettering layer 
including phosphorous; and 

thermally annealing said semiconductor film and said 
gettering layer in order td getter the catalyst metal in said 
semiconductor film by said fettering layer. 

35. A method according to claim 34 wherein said 
semiconductor device is a/photoelectric conversion device. 

36. A method according to claim 34 wherein said thermal 
annealing is continued nor 1-4 hours. 

37. A method according to claim 34 wherein said 
gettering layer comprises a phosphorous silicate glass containing 
phosphorous at a concentration of 1 to 30 wt%. 

38. A met lod according to claim 34 wherein said 
gettering layer comprises silicon containing phosphorous at a 
concentration of 0.1 t.o 10 wt%. 

c,s, — ' % i % 

A method according to claim -^4 wherein said catalyst 
y/metal is selected from the group consisting of Ni, Fe, Co, Ru, Rh, 
Pd, Os, Ir, Pt, Cu andc Au. 

r?/ / %/ 

j^zf. A method according to claim / ?4 further comprising 
step of removing said gettering layer after the gettering. 




ah 
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41. A method according to claim 34 wherein said thermal 
annealing is conducted within a temperature from 500°C to 800°C. 

42. A method of nanuf acturing a semiconductor device 
comprising: 1 

providing a semiconductor film on an insulating surface; 

providing a catalyst metal -containing material on at 
least part of said semiconductor film; 

crystallizing said semiconductor -film in a way that 
causes said catalyst metal tjo diffuse through the semiconductor 
film and function to promote a crystallization of said 
semiconductor film; I 

forming a gettering layer in contact with said 
semiconductor film after the crystallization, said gettering layer 
including phosphorous; and 1 

thermally annealing 1 said semiconductor film and said 
gettering layer in a nitrogen 1 atmosphere in order to getter the 
catalyst metal contained in Isaid semiconductor film by said 
gettering layer. \ 

43. A method according to claim 42 wherein said 
semiconductor device is a photoelectric conversion device. 

44. A method according to\ claim 42 wherein said thermal 
annealing is continued for 1-4 hours\ 
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45. A method According to claim 42 wherein said 
gettering layer comprises a phosphorous silicate glass containing 
phosphorous at a concentration of 1 to 30 wt%. 

46. A method according to claim 42 wherein said 
gettering layer comprises silicon containing phosphorous at a 
concentration of 0.1 to 10 wti. 



y*"~7 A method according to claim wherein said 

* semiconductor film comprises\ silicon . 



Fit 






^6 . A method according to claim $2? wherein said catalyst 
fetal is selected from tjfre group consisting of Ni, Fe, Co, Ru, Rh, 
Pd, Os, Ir, Pt, Cu an# Au. 

# ' \ % 

^9. A method according to claim ^2 further comprising a 
of removing said getteAing layer after the gettering. 



50. A method according ta^ claim 42 wherein said thermal 
annealing is conducted within a temperature from 500°C to 800°C. 

51. A method of msmuf acturing a semiconductor device 
having a intrinsic to doped y5 unct i° n / said method comprising: 

providing a sercaconductor film comprising amorphous 
silicon on an insulating /surf ace; 

providing a ycatalyst metal-containing material on at 
least part of said semiconductor film; 



• # 

crystallizing said semiconductor film by heating in a way 
that causes said metal to fliffuse through the semiconductor film 
and to promote a crystallization thereof; 

forming a gettepring layer in contact with said 
semiconductor film after thel crystallization; 

thermally annealing said semiconductor film and said 
gettering layer at a temperature not lower than 500 °C in order to 
getter the metal included in said semiconductor film by said 
gettering layer; and 

forming a doped silicon film on said semiconductor film 
to form an intrinsic to doped junction. 

52. A method alccording to claim 51 wherein said 
semiconductor device is a photoelectric conversion device. 

53. A method According to claim 51 wherein said 
thermally annealing is continued for 1-4 hours. 

54. A method according to claim 51 wherein- said 
gettering layer comprises [a phosphorous silicate glass containing 
phosphorous at a concentration of 1 to 3 0 wt%. 

55. A method according to claim 51 wherein said 
gettering layer comprises silicon containing phosphorous at a 
concentration of 0.1 to 10\wt%. 
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56. A method adcording to claim 51 wherein said thermal 
annealing is conducted at la temperature not higher than 800°C. 

30, / 

K /fi. A metho^f according to claim wherein said catalyst 
y ( metal is selected fro/i the group consisting of Ni, Fe, Co, Ru, Rh, 

^> 7 

yrPd, Os, Ir, Pt, Cu £nd Au. \ 

A method according to claim J?! further comprising a 
step of removing said gettering\ layer after the gettering. 

k\"7 \ 






59. A method of manufacturing a semiconductor device 
having a doped to intrinsic junction, said method comprising: 

providing a substantially intrinsic semiconductor film on 
an insulating surface, said semiconductor film comprising amorphous 
silicon doped with boron at a concentration of 0.0001 - 0.1 atm%; 

providing a catalyst njjetal at least partly on said 
semiconductor material ; 

crystallizing said sen^conductor film by heating to cause 
/ said catalyst metal to diffuse/ through the semiconductor film and 
to promote a crystallization yof said semiconductor film; 

forming a gettering layer in contact with said 
semiconductor film after the crystallization thereof; 

thermally anneaAinq said semiconductor film and said 
gettering layer in ordeir to getter the catalyst metal in said 
semiconductor film by ^aid gettering layer; and 

forming a .doped to intrinsic junction using said 
intrinsic semiconductpr film. 

/ 



60. A method according to claim 59 wherein said 
semiconductor device is a photoelectric conversion device. 

61. A method according to claim 59 wherein said thermal 
annealing is continued for 1-4 hours. 




62. A method acqording to claim 59 wherein said 
gettering layer comprises a phosphorous silicate glass containing 
phosphorous at a concentration of 1 to 30 wt%. 

63. A method according to claim 59 wherein said 
gettering layer comprises silicon containing phosphorous at a 
concentration of 0.1 to 10 wt%. 

&l \ 3 3 

. A method according to claim ^/s wherein said catalyst 
Q-^ietal is selected frorp the group consisting of Ni, Fe, Co, Ru, Rh, 
Pd, Os, Ir, Pt, Cu anh Au 

^5 . A method acqording to claim ^9- further comprising a 
Ip/of removing said getteting layer after the gettering. 



66. A method according /to claim 59 wherein said thermal 
nnealing is conducted within a/temperature from 500°C to 800°C. 

67. A method of Aanuf acturing a semiconductor device 
having a doped to intrinsi/c junction, said method comprising: 
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\ 

providing a semiconductor film comprising amorphous 
silicon formed on an insulat ing surface; 

providing a catalyst metal-containing material at least 
partly on said semiconducto:: film; 

crystallizing said] semiconductor film by heating in a way 
that causes said catalypt metal to diffuse through the 
semiconductor film and funqftion to promote the crystallization of 
said semiconductor film; 

forming a gettiering layer in contact with said 
semiconductor film after tpe crystallization; and 

thermally annealing said semiconductor film and said 
gettering layer in a nitrogen atmosphere in order to getter the 
catalyst metal containep in said semiconductor film by said 
gettering layer; and 

forming an jintrinsic-to-doped junction on said 
semiconductor film . 



68. A method according to claim 67 wherein said 
semiconductor device is fa photoelectric conversion device. 

69. A method according to claim 67 wherein said thermal 
annealing is continued for 1-4 hours. 



70. A method according to claim 67 wherein said 
gettering layer comprises a phosphorous silicate glass containing 
phosphorous at a concentration of 1 to 30 wt%. 
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71. A method 



according to claim -67 wherein said 
fettering layer comprises silicon containing phosphorous at a 
concentration of 0.1 to lb wt%. 




claim wherein said 



$ / ■ i? 

7^ • A method according to claim $rl wherein said catalyst 
f^/^^taetal is selected from jme group consisting of Ni, Fe, Co, Ru, Rh, 




Pd, Os, Ir, Pt, Cu ar^Q Au 




j4. A method according to claim further comprising a 

75. A method according to c^aim 67 wherein said thermal 
annealing is conducted within a temperature from 500°C to 800°C. 



76. A method of majmf acturing a semiconductor device, 

/comprising : 

providing a semiconductor film on a substrate; 
forming a catalyst metal-containing material, said 
catalyst being a material /which facilitates crystallization of said 
semiconductor film to be/ formed more easily, but which when present 
in a final product >of the semiconductor device will degrade 
operation of the semiconductor device; 

crystalli/zing said semiconductor film in a way that 
causes said catalyst metal-containing material to diffuse into at 



11 




least a part of the semiconductor film, said catalyst metal 
containing material when so diffused functioning to facilitate said 
crystallization; 

forming a further Processing layer in contact with said 
semiconductor film, said further processing layer including a 
material that reduces a ^concentration of said catalyst metal- 
containing material; and 

processing sao/d semiconductor film and said further 
processing layer to reduce a concentration of said catalyst metal 
in said semiconductor f/Llm. 



in said further 





77. A method as 
processing layer 



\ ^ 

. A method as \in claim ^6 , wherein said metal includes 



ickel . 



79. A method as in aZaim 76, wherein said catalyst 
material allows said crystallization to occur at a lower 
temperature . 




80. A method as in 
processing 1< 



, wherein said further 
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